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Entry of the amendments to the specification, claims and abstract before 
examination of the appUcation is respectfully requested. These claims 
patentably define over the art of record. 

If there are any questions regarding this PreUminary Amendment or the 
appUcation in general, a telephone call to the undersigned would be appreciated 
since this should expedite the prosecution of the appUcation for aU concerned. 

If necessary to effect a timely response, this paper should be considered as 
a petition for an Extension of Time sufficient to effect a timely response, and 
please charge any deficiency in fees or credit any overpayments to Deposit 
Account No. 05-1323 (Docket # 095309.55827US). 
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ABSTRACT OF THE DISCLOSURE 



Tho prooont invontion rolatoo to In a control system for a vehicle equipped 
with an electronically actuable drive train^ (21) with a ctooring oyotom (6), brake 
oyotom (7) and a drive assombly (4). An an operator control device [[(10)]] 
generates a movement vector [[(BV)]] (from a driver reques t, and (FW), from 
which movement vector (BV) a control device [[(12)]] generates control signals for 
actuating (SS) with which the drive train^ (2) can bo actuated. — In ordor to 
oimplify manouvoring, in particular backward travel of tho vohiclo, a A path 
computer (13) io provided with calculates a movement path based on from actual 
position/orientation values which aro acquired with an orientation and pooition 
dot or mining device (11) , and based on from setpoint orientation and position 
values which can bo input [[with]] via a destination-inputting device. (15) for tho 
orientation and pooition of tho vohiclo (3), which The movement path i& 
compoood of includes a sequence of movement vectors [[(BV)]] which move the 
vehicle from its current actual orientation and pooition orientation/position into 
the setpoint orientation and position when the drive train [[(2)]] processes the 
movement vectors [[(BV)]] of the movement path. For this purpose, the path 
computer [[(13)]] is coupled to the control device [[(12)]], in addition to the 
operator control device [[(10)]], via a common drive train interface [[(11)]] in 
order to transmit the movement vectors [[(BV)]]. 
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VEHICLE CONTROL SYSTEM FOR A VEHICLE 
BACKGROUND AND SUMMARY OF THE INVENTION 

[0001] This application claims the priority of German patent document 103 
22 829,2. filed Mav 19. 2003 (PCT International Application No. 
PCT/EP2004/005009). the disclosure of which is expressly incorporated by 
reference herein. 

[0002] The present inyention relates to a control system for a vehicle, and 
in particular [[for]] a combination of a towing vehicle and trailer^ , having tho 
foQturoG of the proamblo of claim 1. 

[0003] German patent document DE 100 32 179 Al hao diocloGod ouch 
discloses a generic vehicle control system in which the vehicle is equipped with 
an electronically actuable drive train which that comprises at least one steering 
system, a bralie system and a drive assembly. An operator control device which 
is permanently installed in the vehicle defines [[here]] an input level via which a 
vehicle driver can input a driver request and which generates a standardized 
movement vector from the driver request. A second control device defines a 
coordination level which generates control signals at tho output ond from tho 
input ond based on an input movement vector^ in ordor to actuate the drive 
train. In ordor to To transmit the control signals, the second control device is 
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coupled to the drive train, which then processes the control signals in order to 
implement the driver request. 

[0004] The known control system is characterized by a high lovol degree of 
variability^ since input levels which are configured in different ways and 
coordination levels which are configured in different ways can particularly easily 
be combined with one another^ provided that the driver request is always 
converted into the control signals by means of the standardized movement 
vectors. 

[0005] In utility vehicles [[,]] {for example truclisi, it is necessary to provide 
a person to give directions (sometimes referred to as a ground guide) is nccQOGary 
for maneuvering [[,]] proforably for during backward travel, in order to reduce 
[[a]] the risk of collision between the vehicle and an obstacle. Furthermore, the 
maneuvering, and especially the backward travel [[,]] is particularly difficult in 
the case of a combination of a towing vehicle and trailer^ is particularly difficult 
owing due to the given kinematic coupling. 

[0006] The requirement [[of]] for a person to give directions is extremely 
disruptive in the case of a truck from [[the]] an economic point of view^ since 
when the truck is in operation it mainly fulfills a transportation function in 
which there is no need for a person to give directions . In comparison , and 
compared to this maneuvering has to bo is carried out only for a very short part 
of its operating time , and there . Thoro is therefore tho dosiro an incentive to 
eUminate the necessity for a person to give directions. 



[0007] [[The]] One object of the present invention is conGornod with tho 
problem of opocifying, for to provide a control system of the type mentioned 
above, at tho boginning, an improved ombodimont which in particular simplifies 
the maneuvering of the vehicle. 

Thio problem is Golvod according to tho invention by moano of tho oubjoct matter 
of the indopondont claim. Advantagoouo ombodimonto arc tho oubjoct mattor of 
tho dopondont claims. 

[0008] This and other objects and advantages are achieved bv the control 
svstem according to the invention, which Tho invention is based on the general 
idea of using a path computer to calculate a movement pat h. The path computer 
provides which makoo av^ailablo a sequence of movement vectors which, when 
thoy are processed, move the vehicle from a starting position to a destination 
position. The starting position can be defined here by actual values for the 
current orientation and position of the vehicle, which values can bo determined 
using a suitable orientation- and position- determining device. For the 
destination position, setpoint values for the orientation and position of the 
vehicle are used which can be predefined using a destination-inputting device. It 
is of particular significanco horo that tho 

[0009] The path computer transmits the acquired movement vectors to the 
second control device via [[a]] the same drive train interface to tho control doxdco 
via by which the operator control device^ which is fixed to the vehicle^ also 
transmits the movement vectors to the second control device. During tho 
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GQlGulation of In calculating the movement path, the path computer can take into 
account the kinematic and dynamic properties of the vehicle. This is achieved by 
guiding the vehicle boing guidod along an optimum[[,]] {in particular risk-free} 
movement path. The maneuvering of the vehicle can be automated by 
predefining the setpoint values^ and by monitoring the actual values and can be 
considerably simplified for the driver. In particular Significantlv , a person to give 
directions can be dispensed with. 

[0010] In one advantageous development, the path computer is designed to 
calculate such a movement path in which the vehicle is traveling backward or 
which contains at least one movement path section in which the vehicle travels 
backward. This embodiment [[has a]] is particularly advantageous offoct if tho 
vohiclo io for a combination of a towing vehicle (sometimes referred to as tractor) 
and a trailer^ since the backward travel of a combination is oxtromoly difficult 
and time-consuming even for experienced drivers. By calculating the backward 
travel and processing the necessary movement vectors^ which aro nocoooary for 
^ais it is possible for the vehicle generally to reach the desired destination 
position at the first attempt with the control system according to the invention. 

[0011] Other objects, advantages and novel features of the present 
invention will become apparent from the following detailed description of the 
invention when considered in conjunction with the accompanving drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Further important foaturos and advantagOG of tho invontion omorgo from tho 
Gubclaimo, from the drawingo and from the aGGOciatod doGGription of the figuroo 
with roforonco to tho drawingo. 

It gooo without Ga3 ! ring that tho foaturoG which arc Gpocifiod abovo and the 
foaturoo which aro still to bo oxplainod bolow can bo UGod not only in tho 
roGpoctivoly opocifiod combination but aloo in othor combinationo or alono, 
without departing from tho ocopo of tho prosont invontion. 

Preferred exemplary cmbodimontG of tho invontion arc illuGtratod in tho 
drawingo and will bo oxplainod in moro detail in tho following doocription, 
identical reference oymbols relating to identical or functionally identical or 
similar compononto. 

In the drawingo, in each caGO in Gchomatic views: 

[0012] Fig. 1 is a highly simplifiod basic outline, in tho manner of a circuit 
diagram, conceptual block diagram of a control system according to the 
invention; [[,]] 

[0013] Fig. 2 is a plan view of a tractor-trailer combination vehicle as a 
basic illustration; [[,]] 

[0014] Fig. 3 is a plan view, as in [[fig.]] Fig. 2, but with another 
combination vehicle: [[,]] and 
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[0015] Fig, 4 is a plan view of a combination vehicle as in [[fig.]] Fig. 2, but 
with sections of the travel path of the vehicle. 



DETAILED DESCRIPTION OF THE DRAWINGS 

[0016] According to [[fig.]] Fig. 1, a control system 1 according to the 
invention comprises a drive train 2 of a vehicle 3 which io {shown in [[figs]] Figs. 
2 to 4). The control system 1 operates here with an electronically actuable drive 
train 2, and can therefore also be referred to as a drive-by- wire system or X-by- 
wire system. The drive train 2 comprises here a drive assembly 4, a transmission 
5, a steering system 6, a brake system 7 and a ride level control device 8. It is 
apparent that in another embodiment, the drive train 2 can also have more or 
fewer components 4 to 8. In an electronically actuable drive train 2 there is no 
continuous mechanical or hydraulic connection between the individual 
components 4 to 8 of the drive train 2 and operator control elements 9, which are 
generally arranged in a cockpit of the vehicle 3. The operator control elements 9, 
which together form an operator control device 10 of the control system 1, are, for 
example, an accelerator pedal 94, a gearspeed-shifting device 95, a steering wheel 
96, a brake pedal 9? and a controlling element 98 for the ride level control 8 of the 
motor vehicle 3. 

[0017] By means of the operator control elements 9 it is possible for a 
vehicle driver to input a driver request FW into the operator control device 10. 
The operator control device 10 then generates a movement vector BV from the 
input-side driver request FW, and transmits it tranomito oaid movomont vector 
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BV at the output ond to a drive train interface 11 , which , The drivo train 
intorfgco 11 passes on tho movomont vector BV it to a control device 12. Since 
the vector is a standardized movement vector BV, the control device 12 can 
generate control signals SS from the movement vector BV and transmit thoso 
control signals SS them to the drive train 2 in a known suitable manner. (See, for 
example German patent document DE 100 32 179 Al, which is incorporated bv 
reference herein,) The drive train 2 can then process the incoming control signals 
SS, as a result of which the driver request FW is implemented. 

With rospcct to tho transmission of signals botwoon tho control dovico 13 and 
drivo train 2 or its components 1 to 8, roforonco is mado othorwiso to tho 
abovomontionod DE 100 32 179 Al, whoso contonts aro horowith incorporated by 
express roforonco in tho disclosed contonts of tho present invention. 

[0018] The control system 1 according to the invention also comprises a 
path computer 13, which is [[also]] connected to the drive train interface 11 and 
which communicates with an orientation- and position-determining device 14 
and with a destination-inputting device 15. 

[0019] Actual values for the orientation and position of the vehicle 3 can be 
continuously determined using the orientation- and position-determining device 
14. "Position" is understood here to be the geographic location of the vehicle 3, 
while "orientation" is understood to be the orientation of a longitudinal direction 
of the vehicle 3 with respect to a geographic coordinate system, preferably with 
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respect to the cardinal points. These actual values are transmitted by the 
orientation- and position-determining device 14 to the path computer 13. 

[0020] Setpoint values for the orientation and position of the vehicle 3 can 
be input into the destination-inputting device 15, and this can be done, for 
example, manually or in an automated fashion. These setpoint values[[,]] {that 
is^ to oay the setpoint orientation and the setpoint position) [[,]] define [^lere]] a 
destination orientation and dootination position which the vehicle 3 is to assume 
at the end of its movement. For example, the vehicle 3 which is embodied as a 
truck is to be driven up to a loading ramp in such a way that the loading and 
unloading of the vehicle 3 can be started immediately. The destination-inputting 
device 15 is coupled to the path computer 13 in order to transmit the setpoint 
values. 

[0021] The path computer 13 is [[then]] configured in ouch a way that it 
calculatoo to calculate a movement path (formed bv a sequence of standardized 
movement vectors BV) based on [[from]] the incoming actual valuoG and ^fee 
incoming setpoint values. , this movomont path boing formod by a ooquonco of 
otandardizod movomont voctors BV. The movement path is calculated here in 
such a way that it moves the vehicle 3 from the actual orientation and the actual 
position into the setpoint orientation and the setpoint position when the drive 
train 2 processes the movement vectors BV of the movement path. Since^ 
according to the invention, the path computer 13 is coupled according to tho 
invention to the control device 12 via the drive train interface 11, the control 
device 12 can convert the movement vectors BV generated by the path computer 
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13 into control signals SS in accordance with the movement path^ and said 
control signals SS are processed by the drive train 2 exactly as if the movement 
vectors BV came from the operator control device 10. 

[0022] Owing Due to the foregoing design of the control system 1, the path 
computer 13 can particularly easily be integrated into the control system 1 
without increased expenditure being nocoQoary for this purpose . 

[0023] During the calculation of the movement path, the path computer 13 
can take into account vehicle ambient conditions such as, for example, a course of 
the road in the region of the vehicle 3 and/or a minimum distance of the vehicle 3 
from obstacles. In order to bo able to convey the vehicle ambient conditions to the 
path computer 13, an input device 16 can be provided into which the vehicle 
ambient conditions can be input. In one expedient embodiment, this input device 
16 can already be integrated into the destination-inputting device 15. The input 
devices 15, 16 may be, for example, a keyboard and/or a corresponding reader 
device. Fvirthermore, it is possible to provide a sensor system 17 which is 
configured in such a way that it senses conditions which are predefined in the 
surroxmdings of the vehicle 3, such as, for example, the edge of the road and 
distance values, and transmits them to the path computer 13. 

[0024] The orientation- and position-determining device 14 is expediently 
configured in such a way that it continuously acquires the actual values of the 
vehicle 3. For example, the actual values of the orientation and position change 
as the movement vectors BV of the calculated movement path are processed. The 



path computer 13 is expediently configured in such a way that it continuously 
updates and recalculates the movement path by means of the new, current 
actual values. In this procediire it is sufficient to determine the movement path 
only relatively roughly at the beginnings and [[only]] to define it more precisely 
as the destination is approached. By continuously updating the movement path 
it is also possible to take into account vehicle ambient conditions which 
additionally come about, or change, during the movement of the vehicle 3. 

[0025] Fig. 1 shows a further, specific embodiment in which the control 
system 1 comprises a transceiver arrangement 18 , which io {indicated by a braco 
bracket), including . This arrangement 18 has at least one transmitter 19 and at 
least one receiver 20. 

[0026] The path computer 13 and the components 14 to 17 which are 
connected thereto are expediently permanently installed on the vehicle 3. 
However, in addition or alternatively it is possible to provide an embodiment in 
which the path computer 13* is arranged, together with its peripherals 14' to 17', 
at a distance from the vehicle 3. This remote path computer 13* is connected to 
the transmitter 19 and transmits the movement vectors BV of the movement 
path to it. The transmitter 19 generates, from the movement vectors BV, remote 
control signals FS which are received by the receiver 20. The receiver 20 can 
regenerate the movement vectors BV again from these remote control signals FS 
and transmit [[said]] this movement vectors to the control device 12 via the drive 
train interface 11. 
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[0027] The path computer 13' which can be moved to a remote position and 
the path computer 13 which is fixed to the vehicle can be used as alternatives or 
in combination. Furthermore it is apparent that a different configuration of 
components which are fixed to the vehicle and components which can be moved 
to a remote position is possible. For example, the path computer 13 can be fixed 
to a vehicle, while one or more of its peripheral components 14 to 17 are 
arranged remotely from the vehicle 3 and communicate with the path computer 

13 via a suitable transceiver arrangement. 

[0028] According to fig. As illustrated in Fig. 2, the control system 1 
according to the invention is particularly suitable for a vehicle 3 which is 
embodied as a combinatio n, including vohiclo and which accordingly has a 
towing vehicle 21 and a trailer 22 , the latter being . The ombodimont according 
to fig. 3 is Goncornod with a combination vohiclo 3, in which the trailer 33 io 
coupled to the towing vehicle 21 via a towbar 23. As an alternative to this , [[fig.]] 
Fig. 3 shows another combination vehicle 3 in which the trailer 22 is embodied as 
a semitrailer which is thus coupled to the towing engine or towing vehicle 21 
without a towbar. 

[0029] Inoofar as When the orientation- and position-determining device 

14 is a dovico which io fixed to the vehicle, the vohiclo 3 latter can be equipped 
with a satelHte navigation receiver 24 in accordance with [[figs]] Figs. 2 and 3. 
Furthermore, both the towing vehicle 21 and the trailer 22 are each equipped 
with an electronically readable compass 25 or 26. In the combination vehicle 3 
which operates with the towbar 23, a bend angle sensor 27 io also provided and 

-11- 



said Gonoor 27 determines the bend angle between the towbar 23 and trailer 22. 
In addition or alternatively, it is also possible to provide a bend angle sensor 
which acquires the bend angle between the towbar 23 and the towing vehicle 21. 
For more details on the method of operation and the structure of the orientation- 
and position-determining device 14 which is fixed to the vehicle it is possible to 
refer to German patent document DE 100 312 44 Al, whose content is herewith 
addod to tho dioclosod content of herebv incorporated bv reference into the 
present invention by oxprooo roforonco . 

[0030] Alternatively, the orientation- and position-determining device 14 
may also be a dovico which io remote from the vehicle 3^ and which oporatos may 
operate, for example, as a radar system. 

[0031] Insofar ao When the vehicle is a combination vehicle 3, the 
orientation- and position-determining device 14 is constructod in such a way that 
it can be used to determine the actual values for the orientation and position 
both of the towing vehicle 21 and of the trailer 22. Furthermore, the destination- 
inputting device 15 is then configured in such a way that the setpoint values for 
the orientation and position of the towing vehicle 21 and/or of the trailer 22 can 
be input. 

[0032] With reference to [[fig.]] Fig. 4, a description will now be given of a 
specific application [[case]] for which the control system 1 according to the 
invention is particularly suitable. 
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[0033] Fig. 4 shows a detail of a site 28 of a loading station, in particular of 
a freight yard. On this site 28 there is at least one loading ramp 29 which has to 
be approached by a combination vehicle 3, for example, in such a way that the 
rear end 30 of the trailer 22 is positioned approximately in front of the loading 
ramp 29. However, only a relatively small holding bay 31, into which the trailer 
22 must be driven backward, is located in front of the loading ramp 29. 

[0034] The optimum destination position of the trailer 22 in the holding 
bay 31 on the ramp 29 thus constitutes the predefined destination from which 
the setpoint values for the orientation and position of the trailer 22 can be 
derived. The setpoint orientation and the setpoint position are expediently 
known and can be conveyed to the path computer 13 via the destination- 
inputting device 15. The combination vehicle 3 is located [[here]] at any desired 
point on the site 28, while the towing vehicle 21 and trailer 22 can have any 
desired orientations. The path computer 13 receives precise Imowledge about the 
actual values of the orientation and position of the towing vehicle 21 and of the 
trailer 22 via the orientation- and position-determining device 14. The path 
computer 13 then calculates a movement path for the combination vehicle 3, 
whose movement vectors BV can be processed in particular automatically. It is 
clear here that the movement vectors BV of the drive assembly 4 of the drive 
train 2 are expediently actuated only in such a way that the combination vehicle 
3 moves relatively slowly, in particular at walking pace. 

[0035] As is apparent from [[fig.]] Fig. 4, the movement path can contain a 
movement path section 32 (illustrated bv a broken line) in which the combination 



-13- 



vehicle 3 travels backward. In fig. 4, a movomont path Goction 32 in which tho 
combination vohiclo 3 io traveling backward is illuGtratod by a broken lino. The 
individual points 33 which are arranged along the movement path section 32 
symboUze [Piere]] the structure of the movement path which is composed of parts 
of the movement path which are arranged in series one next to the other. 

[0036] Provided that the original position of the combination vehicle 3 is 
suitable for directly approaching the destination position for the trailer 22 in the 
holding bay 31, this can be readily implemented by automating the vehicle 
movement. The maneuvering and in particular the backward travel of the 
combination vehicle 3 can thus be carried out in a very efficient way. However, if 
the original position of the combination vehicle 3 is not suitable for directly 
driving into the destination position in the holding bay 31, according to one 
embodiment of the invention the path computer 13 can be is configure d, in one 
development, in such a way that before the backward travel the movement path 
generates an amount a section of forward travel 34 corresponding to the 
movement path section 32, and said forward travel 34 moves the combination 
vehicle 3 from an unfavorable original position into a favorable intermediate 
position from which the combination vehicle 3 can be moved directly by means of 
backward travel 32 in such a way that its trailer 22 moves with the desired 
orientation into the holding bay 31 as far as the loading ramp 29. 

[0037] The sensor system 17 can be installed fixed to the vehicle and may 
comprise, for example, distance-measuring sensors. In the embodiment explained 
with reference to [[fig.]] Fig. 4, it may be expedient to provide sensors which are 
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positionally fixed and which sense, for example, the approaching of the trailer 22 
to the loading ramp 29. 

[0038] The operator control device 10 can be connected via radio to the 
drive train interface 11 or to the path computer 13 so that the vehicle can be 
remote-controlled. On the other hand, the operator control device 10 can also be 
coupled directly to the path computer 13 via a transmission line for the 
transmission of signals. 

[0039] The foregoing disclosure has been set forth merely to illustrate the 
invention and is not intended to be hmiting. Since modifications of the disclosed 
embodiments incorporating the spirit and substance of the invention mav occur 
to persons skilled in the art, the invention should be construed to include 
everything within the scope of the appended claims and equivalents thereof. 
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